The B-cell lymphoma 2-associated anthanogene (BAG3) protein is expressed most prominently in the heart, the skeletal muscle, and in many forms of cancer. In the heart, it serves as a co-chaperone with heat shock proteins in facilitating autophagy; binds to B-cell lymphoma 2, resulting in inhibition of apoptosis; attaches actin to the Z disk, providing structural support for the sarcomere; and links the a-adrenergic receptor with the L-type Ca 2þ channel.
but is expressed most prominently in the heart, the skeletal muscle, and in many cancers (8, 9) .
Early studies in cancer found that tumors overexpressing BAG3 were insensitive to chemotherapy (10) , whereas knockdown of BAG3 led to enhanced chemosensitivity (11) . BAG3 regulates cancer cell migration, invasiveness, adhesion, metastasis, and proliferation (12) . Studies in cancer cells also showed that BAG3 expression is regulated by stress conditions, including ischemia, viral infection, heat shock, oxidants, serum starvation, and exposure to high temperature (13) (14) (15) (16) (17) (18) (19) (20) (21) . However, the regulation of BAG3 by stress seems to be tissue specific (22) (23) (24) .
BAG3 PROTEIN-BINDING DOMAINS PROVIDE FUNCTIONAL PLEIOTROPY
The unique ability of BAG3 to perform a wide array of functions within the cell (12) is due to the presence of multiple protein-binding domains within its structure ( Figure 1 , Central Illustration). For example, by binding to Hsc70/Hsp70, BAG3 is able to mediate chaperone-assisted autophagy by shuttling client proteins along the cellular microtubular apparatus that are dedicated to eliminating misfolded proteins (25) . The BAG domain also couples with the antiapoptotic protein Bcl-2, resulting in inhibition of apoptosis (26) . Two highly conserved IPV (Ile-Pro-Val) motifs allow BAG3 to interact with the small heat shock proteins HspB8 and HspB6 to support macroautophagy, a process in which misfolded or damaged proteins and organelles (e.g., mitochondria) are sequestered in autophagosomes and degraded (27) . The second IPV domain binds to aB-crystallin, a member of the small heat shock protein family (Hsp20), with the subsequent inhibition of protein aggregation (28) . A WW domain plays a pivotal role in chaperone-assisted selective autophagy, a tension-induced autophagy pathway that is essential for mechanotransduction in muscle and immune cells (29, 30) . The WW region also couples with the PXXP region to modify the three-dimensional structure of the protein. The proline-rich PXXP region also facilitates binding to the Src homology 3-containing protein phospholipase C-g with subsequent stimulation of invasion, adhesion, and migration of cancer cells (14, 31) and the retrograde transport of misfolded proteins to perinuclear aggresomes (12) .
BAG3 PLAYS A CRITICAL ROLE IN MAINTAINING CARDIAC HOMEOSTASIS
The first evidence that BAG3 plays an important role in maintaining myocardial homeostasis came less than a decade ago when Homma et al. (32) showed that homozygous deletion of BAG3 in mice led to profound myofibrillar disorganization and death by 4 weeks. Fang et al. (33) 
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BAG3 MUTATIONS ARE A RISK FACTOR FOR MYOCARDITIS
A question that has perplexed heart failure specialists for many years has been: Why is the incidence of acute myocarditis in children in the United States low 
